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BE 7 AV oA LRFEEME T2 =7 N Th D Toxicology in the 21st
Century (Tox21) (23T, KEENZAAMIEAT (NIH) 13 b7 SIS < e T
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Abstract : The Toxicology in the 21st Century (Tox21), a collaboration project among US public
research institutes such as NIH, EPA, and FDA, held Tox21 Data Challenge 2014, a competition
for the predictive performance of toxicity-related activities based on computational toxicology.
Using random forest modeling, the author succeeded in constructing the highest accuracy model
in a sub-challenge, prediction for activators of estrogen receptors in the competition. Major

devices in the model construction are described in the present manuscript.

F—U— K: FHHE NS, Tox21 Data Challenge 2014, 7 > % A7 4 L A k

1. Toxicology in the 21st Century

Toxicology in the 21st Century (Tox21) [ZEREEHIZ
FEL D D2k E OFIEBEM A2 x5 & L,
K E E N AENFZERT (NIH) , KEBRBEIRGET (EPA) ,
BLOKERMEIF (FDA) NILFRIFZEE L THE
HET 2 KRB b s [ L [RIAF 22 T do D [1], 2008 1T
i S AVTOKRIE A I B R AL RIAF 2212 B9 2 TR
WENIESWTHAA Sz Tox2l X, AEMEOE
HAER A T = X L ORI, mtEaf s OmEL &
H7efiftir, = L CatEatiz 42 2 L o T&E 722
VMBS IR 5 THREON S 2 BIE S LTV
(2]

Tox21 T, JAFL /e FEMEREM OFER) & 72 D Bl F
Bi#% ¥ (adverse outcome pathway; AOP)& L CTHix D
ENZHRRB I OA LA GERE (1) 23E
T5ELEHIZB], L EHES L IXEEET 5
(L& % SR TR T 5 72 D DA A—T
v NAZ V== ZIEORBEZTET L TWAH4], &
5z, ERLOEMERBUREE ORHE O 7= DI Y TH
5HEEZLND M 1 FREEOLEY (Tox21
10K 747 7V) Z&EL, ZN5ICxT 2507
EERAVFTAM 2 FE i L T X 72[5], 25 ORIER R I
NCBI DALA T — # _X—Z Td % PubChem 2B
SNTWA,
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1. Tox21 ([ZBI1T 5 Bt 3 BLR

Category Assay Discription
nuclear receptor PPARg Peroxisome proliferator—activated receptor gamma
AhR Aryl hydrocarbon receptor
ER Estrogen receptor
FXR Farnesoid X receptor
AR Androgen receptor
RXR Retinoid X receptor
GR Glucocorticoid receptor
RAR Retinoic acid receptor
VDR Vitamin D receptor
RORg Retinoic acid receptor-related orphan receptor
TR Thyroid hormone receptor

PPARd Peroxisome proliferator—activated receptor delta
nucR related Aromatase Aromatase
stress response MMP Mitochondrial membrane potential

NFkB Nuclear factor—kappa B

Nrf2/ARE  Nuclear factor-E2-related factor 2
p53 p53

HSE Heat shock responsing element
ERstress  Endoplasmic reticulum stress

AP1 Activating protein—1

Nrf2/ARE  Antioxidant responsive element
ATADS ATPase family AAA domain—containing protein 5

2. Tox21 Data Challenge 2014
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FAEE A HWTEOWE O EMEE T 5 ik
DFESL TH 5, Tox2l OILFEIEERD 1 > TH D
EE#ENFT AL —YaFaAflsee s 2 —
( National Center for Advancing Translational
Sciences : NCATS/NIH) 1%, = @ X o 7iE ik %
“crowdsource” "% HHJ T, Tox21 Data Challenge
2014 7 Bife L 72[6],

Tox21 Data Challenge 2014 (Xt s tEFM) Tk %
BRAE U CZER b B O m B EIS PRI B 5
DKL Z 5 KB a XT3 ThY,
18 A [E D 125 ISR ER LT[7]. x5 & e o7
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7 2. Tox21 Data Challenge 2014 (235 1) % FEM F 3,
PR FEAIE AL A LS4 D T 0K B

Target Assay ROC-AUC* Best ROC-AUC™ Ranking

ER-LBD 0.827 0.827 1
ATADS 0.812 0.828 3
ARE 0.802 0.84 7
ER 0.783 0.81 7
AhR 0.901 0.928 8
p53 0.826 0.88 10
PPAR-y 0.718 0.861 15

* BEHEDTRBE
ok AUNRTALAVEEMEPOREHE

ER-LBD: Estrogen receptor—ligand binding domain
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CHAE DY D Z LTk o TRBR LA DEME
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R TR Z R T A0, 5B DS LR 55
B RS B O R R A HFE L 72U,

i[5

FF T CBI 2R AR AT ER TV CGEYE S
VTN 5 PR~ HIC K - T Tox21 Data Challenge 2014
DORIEZ D Z LN TEE LT, RFEROETET
o LG HIERBEAEZILIT O, A /3 —DWERICEE
HTZLET,
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